KENWOOD
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About the circuit description, refer to L-O5M and L-O7M ser-
vice manual.
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Note:
Product for Scandinavia (L Type} has a
middle case on the heat sink.

Middle case

Note:

The products are. subject to. modification in components and circuits in different.”
countries-and.regions: - Thisis ‘because each progiuct"rmust be used. inder ths best
condition. -This‘manifal 'pl;o’vide’s 'inform’a;ior{, of modification:based on;the standard "
in the U.S;; fo’r' the convenience:of 'ordering :aséociated components-and. parts. ..

'S'candi'nav;ia'.‘
South ‘Africa
Other Aréa..

|
|
|



EXTERNAL VIEW

Front panel*

HIGH SPEED OC ANL%J;:E;I @ KENWOOD

LED (GD-4-207RD)

Foot (V11-0404-05)
Remote
connector Binding post
(E03-0006-05) (E21-0004-15)
Phono jack Toggle switch
(E13-0115-15) (S44-2022-05)

i
CAUTION

10 PREVENT ELECTINC SHOCY. 90 NDT REMOVH COVER.
ND USER-SERVREABLE RARTS INSIDE. REFER SERVICING
Y0 QUALIFIED SERVEE-PERSONNEL

" WARNING | #azi[RD0US ENERGY: MAKE PROFER SPERKER
CONKECHONG SEE YPERATING MANUAL BEFORE {ISING”

@ ta~185)
Y ~

REMOTE o B

120V W w220V A

' Power cord*

Slide SW*

Switch stopper*
Binding post Binding post

(E21-0149-05) (E21-0005-15) L .
*Refer to Destinations’ Parts list (P8)



INTERNAL VIEW

Power supply
PC board ass'y*

Protection/remote
PC board ass'’y
(X00-1890-11) 2SC2337A

Power transformer*

Electrolytic 25A1007A Heat sink Power amp
(C90-0371-05) (FO1-0290-05) (X07-1620-10)
Relay* Fuse PC board ass'y*  Power connection
PC board ass'y
(X07-1530-11)

Remote-control
power transformer*

*Refer to Destinations’ Parts List (P8)



DISASSEMBLY FOR REPAIR

POWER SUPPLY AND PROTECTION/REMOTE POWER AMPLIFIER UNIT (X07-1620-10)
PC BOARD The power amplifier PC board is connected with the power
1. Remove the screw fixing the mounting hardware of the connection PC board through plug connectors.
PROTECTION/REMOTE PC board to the frame A To check and repair the power amplifier PC board:
2. Unscrew the screw fixing the frame A to heat sink. 1. Remove the bus plate fixed on bottom side connected
3. Tilt the front part of unit so that the PC board can be GND binding post.

N

_ Unscrew the screws which fasten the sub-panel.
3. Tilt the rear panel so that the PC board can be checked
easily.

checked easily.

Note:

The rear panel has the power output terminals and
power line. Handle the circuit carefully to prevent short-
circuiting or shock hazard. To dismantle the printed cir-
cuit board from the main body.

Protection/remote PC board

Power amp
(X07-1620-10) Lead

Heat sink

M3 X 8(Br-Tap)

Frame A Heat sink

Rear panel

In case of removing 2 screws (one side)

The Way of Checking Power Amp

P |
ower supply Rear

Heat sink

In case of removing all 3 screws (one side)

The Way of Checking Power Supply/Protection PC Board



DISASSEMBLY FOR REPAIR

G PEED 06 AMPLRER
raml DTNE

o PrENWDOD

A

The case cannot be dismantled unless the bottom plate is
removed (Product for Scandinavia has a middle case on the
heat sink. The middie case is dismantled easily by removing
Before removing the bottom plate, remove the
case). Each unit can be dismantled in the following manner:

6 screws.

@ FUSE PC BOARD ASS'Y

Unscrew the screw fixing it to the Remote-control power
transformer mounting hardware.

Fuse PC board ass'y

Frame {A) (L}
Lead of LED  Lead with
[ connector
| (&, (E31-0077-05)
1R
1 9 H W N4 .
(i___b)@@ li ‘} { l@g*
7 “ren
‘Front panel

3 FRONT PANEL

Unscrew the screw fixing it to the frame A Lead of LED
should be inserted correctly

‘TM3 x 8 (F-Tap)

{A20-1295-03) lLead with connector (E31-0077-05)

@ REMOTE/PRORECTION PC BOARD ASS'Y

‘@@

Unscrew the screw fixing it to frame A.

§ . PC board mounting
hardware

$M3 x 8 (Br-Tap)

X~

Frame A (R)

® POWER AMP PC BOARD ASS'Y

o

(2 REMOTE CONTROL POWER TRANSFORMER

Unscrew the screw fixing it to the mounting hardware.

Remote-control
power transformer

A

v

Pull out the push rivet fixing it to the sub panel

Power amp
»1X07-1620-10)
Push rivet
(N29-0035-05)

® POWER TRANSISTOR v

\

When replacing the power transistor, remove the heat-sink
cover. Power transistor is always mounted in its original
position




DISASSEMBLY FOR REPAIR

When replacing the lead of friction wafer and mini-
connector, push the projection of pin and pull the lead out.

ey

Fliction wafer Mini-connector

- . Small driver
Projection of pin

@ POWER TRANSFORMER/ELECTROLYTIC BLOCK

When removing the power transformer, unscrew the screw
fixing 1t to the frame. When removing the electrolytic
capacitor, unsolder the lug of that.

Power transformer
(LO1-1310-15)

M3 x 8 (Br-Tap)

Remove the frame A and unscrew the screw fixing the power
transformer and capacitor to the frame C.
Frame A L)

M3 x 8 (F-Tap)

Frame C 7 _M3x8 (F-Tap)

Y

RS

Electrolytic
(C90-0371-05}

POWER SUPPLY PC BOARD ASS’Y

Unscrew the screw fixing the PC board to the frame.

~

Power supply PC board ass’
{X00-1900-01) |

Unscrew the screw fixing the mounting hardware to the heat
sink

Heat sink
(FO1-0267-05

|
: N g
CT \U‘i\x/‘@/ Fuse PC board ass'y
N i i /;().\ \,V(XOO-191O-O1)

yé}ﬂ/i"- (NO9-0100-14)

"ZZ<"-Mounting hardware

M3 x8 (Br-Tap) -
Remote control 7~
power transformer
{LO1-1320-15)

|

\J

® POWER CONNECTION PC BOARD ASS'Y

Remove the power transistor and unscrew the screw fixing
it to the heat sink.

} \‘[

Heat sink

—

@

Remove the frame A and bus hardware.

Heat sink
(FO1-0267-05)

Bus hardware

A

unit
(X07-1630-11)

Note:

* As a plug-in board is used. confirm that it is inserted secure-
ly when checking the operation.

+ When inserting the plug-in board under disassemblid con-
dition, take care not to apply force to other board

*« When applying the power under disassembled cchdtion,
take care to short circuit or ground floating.



: New parts
Ref. U.S.A. Canada PX Australia Europe Scandinavia England South Africa Other Area Descripti
No. (K) (P} (U} {X) {(w) (L) m () (M) escription
- — - — - — AQ01-0342-02 - — — Middle case ¥

— A20-1294-03 A20-1294-03 — - A20-1294-03 | A20-1294-03 | A20-1292-03 — A20-1294-03 | Front panel¥x

— A23-0898-13 A23-0899-03 — - A23-0898-13 | A23-0898-13 | A23-0898-13 — A23-0898-13 | Rear panel it

— B46-0061-10 B46-0055-20 - — - — B46-0060-00 — — Warranty card

- B50-1741-00 B50-1742-00 - —~ B50-1741-00 | B50-1741-00 | B50-1743-00 — B50-1742-00 | Instruction manual v¢

— B59-0088-00 B59-0088-00 — — B59-0088-00 | B59-0088-00 - — B59-0088-00 | Booklet ¥

— — — — — D32-0081-04 - — D32-0081-04 | Switch stopper (Power voltage selector)
— E03-0008-05 E03-0008-05 - - - - — - E03-0008-05 | AC outlet

— E30-0600-15 E30-0595-15 — — E30-0595-15 | E30-0595-15 | E30-0595-15 - E30-0595-15 | Speaker cord

— E30-0181-05 E£30-0181-05 - - E30-0580-05 | E30-0292-05 | E30-0602-05 — E30-0515-05 | Power cord

- E31-0074-05 E31-0074-05 — - E31-0096-05 | E31-0096-05 | E31-0096-05 - E31-0074-05 | Lead with connector

— - — — - E31-0075-05 - — - E31-0075-05 | Lead with connector

— — — — — F05-5024-05 — — - F05-5022-05 | Spare fuse (5A)

- HO1-1808-04 HO1-1811-04 — — H01-1808-04 | HO1-1808-04 | HO1-1510-04 — HO1-1808-04 | Carton case ¥t

— H20-0441-04 H20-0441-04 — — H20-0441-04 | H20-0441-04 | H20-0441-04 — H20-0417-04 | Polyethylene cover

- J02-0073-04 J02-0049-14 - — J02-0049-14 | J02-0049-14 | J02-0049-14 - J02-0049-14 | Footx 4

— — — — — — J21-1666-04 | J21-1666-04 — — Stopping hardware x 2

— J41-0034-05 J41-0034-05 — — J41-0033-05 | J41-0033-05 | J41-0024-15 — J41-0033-05 | Power cord bushing

— LO1-1611-05%%| LO1-1617-05+% — - L01-1316-05 | LO1-1312-05 | LO1-1317-15 - LO1-1315-05 | Power transformer

— L01-1321-15 LO1-1321-15 - — LO1-1324-15 | LO1-1324-15 | LO1-1324-15 — LO1-1324-15 | Remote-control power transformer
82 - - - - S31-3004-05 - — - $31-3004-05 | Slide {Power voltage selector)
- X00-1900-10 X00-1901-01 — — X00-1900-61 | X00-1901-71 | X00-1900-61 — X00-1900-21 | Power supply PC board ass'y
— X00-1910-10 X00-1910-10 — — X00-1910-61 | X00-1911-71 | X00-1911-71 — X00-1910-21 | Fuse PC board ass’y

Note: Destinations

‘ Parts List of the

power supply and the fuse PC board ass’y is written next page.

1S17 S14Vd ,SNOILVNILS3d




% : New parts

PARTS LIST

RS: Metal film resistor

RD: Carbon film resistor

Ref No. Parts No. Description mF;?l;s Ref No. Parts No. Description mR;;(s
CAPACITOR RESISTOR
c1 €90-0371-05 Electrolytic 18,0QOpF 71WV g Rk4 RCO5GF2HBE62KKW/| Carbon 5.7k £10% 1/2W
Cc2 CQY93AP2A123JMA| Film 0.012uF +5% Rk17 RS14GB3A821JMA| Flame proof RS 8200 5% 1W
RESISTOR SEMICONDUCTOR
R1 RS14GB3D100JMA| Metal fitm 10Q +5% 2W 2w Qk2 V03-0470-05 Transistor 2SC1400(U)
R2 RS14GB3F100JMA | Metat film 10Q +5% 3w 3w Qk3 V03-0215-05 Transistor 28C1213A(B) or (C)
SEMICONDUCTOR Qk4 V01-0073-05 Transistor 2SA673A(B) or (C)
Qk5.6 V03-0215-05 Transistor 2SC1213A(B) or (C)
Q1~3 V03-2337-10 Transistor 2SC2337A w Qk7 V03-0470-056 Transistor 25C1400(U)
Q4~6 [V01-1007-10 Transistor 2SA1007A o QK8 V03-0452-05 Transistor 25C1735(D) or (E)
D1 V11-0404.02/ LED GD-4-207RD Dk2 V11-0219-05 Diode VO6B
coIL Dk3~5 |V11-0273-05 Diode 152076A
K - | Dk6 V11-0417-05 Zener diode EQBO1-28
L1 ‘ Lé3a-0084-05 [ Phase compensation coil i i
SWITCH POWER SUPPLY (X00-1900-10)
S1 TS44-2022-05 [ Toggle {REMOTE) ‘
. Re-
MISCELLANEQUS Ref. No. Parts No. Description marks
— A01-0340-02 Front case 4
— A01-0341-03 Rear case Yo CAPACITOR
- A40-0191-12 Bottom plate = Cz1,2 | CEO4AW1V101 Electrolytic 100uF  35WV
Cz3 CEO4W1JU4R7 Electrolytic 4.7uF 63WV
- E02-0001-05 Transistor socket x 6 Cz4~9 |[C91-0039-05 Mylar 0.1uF 250WvV
- E03-0006-05 Remote connector x 2 Cz10 C91-0001-05 or Ceramic 0.01uF AC125WV
— E13-0115-15 Phono jack (Screw type) C90-0145-05 Film 0.01uF
- E21-0004-15 1P Binding post (RED) (X00-1900-10)
— E21-0005-15 1P Binding post (BLACK} C90-0302-15 Ceramic 0.01uF
— E21-0149-05 1P Binding post (GND) (X00-1900-21)
— E22-0309-05 Lug CK45E3D103PMU | Ceramic 0.01uF + 100% —0%
— E29-0087-14 GND hardware {X00-1900-61, X00-1901-71)
- E20-0090-04 Connecting plate dq-m AalSe €91-0025-05 Film 0.01uF  ACT25WV
- 1£30-0594-05 g sy feajfece . {X00-1301-01)
- E31-0080-05 Lead Wflh connector RESISTOR
- E31-0088-05 Lead with connector
— E31-0095-05 Lead with connector Rz1 RS14AB3D272J Flame proof RS 2.7k +5% 2W
Rz2,3 RS14AB3D332J Flame proof RS 3.3kQ +5% 2W
- F01-0290-05 Heat sink x 2 ke SEMICONDUCTOR
- F07-0410-05 Heat sink cover ¥ )
_ F20-0066-05 Mica plate x 6 Dz1 V11-0219-05 Diode V068
Dz2.3 V11-0290-05 Diode v03C
- 412-0059-03 Buffer fixture x 2 bz4 V21-0018-05 Diode 525VB20
Dz5.,6 V21-0019-05 Diode S$1QB40
- J19-0306-05 Lead holder MISCELLANEOUS
B J30-0137-14 Spacer - E31-0077-05 Lead for connection (LED)
. X00-1890-11 Protection/R 16 PC board , N - E31-0078-05 Lead with connection
~ 07 1530.11 o e b e - £31-0079-05 Lead with connector
~ o7 165010 P°We' CO”“eFfC'Ob“ . ard assy - E40-0342-05 Friction lock wafer (3P) x 2
“resd ower amp T board assy ¥ - E40-0580-05 Connector (5P) x 2
P . -
ROTECTION/REMOTE (X00-1890-11) N P P
Ref. No Parts No Vlr)ie'scription Re-
o ' marks RLz1 S$51-2035-05 or Relay
551-1024-05 Relfay (X00-1901-01) pad
CAPACITOR
Ck1.2 C90-0376-05 Electrolytic 470yF 100WV <4
Ck3 CEO4BW1A101MEL| Non-pole electrolytic
1004F  10WV
Ck4 CEO4AW1E330MEL | Electrolytic 33uF 25WV




FUSE (X00-1910-10)

PARTS LIST

Ref. No. Parts No. Description mR:I;S Ref. No Parts No. Description mRaft-(s

F1 F05-5021-05 Fuse (5A} (X00-1910-10) - E31-0076-05 Lead with connector (Blue)
F05-2521-05 Fuse (2.5A) (X00-1910-21) - E31-0090-05 Lead with connector (Black)
F05-3122-05 Fuse (3.15A) (X00-1910-61, — E31-0091-05 Lead with connector (Brown)

(X00-1811-71) — E31-0092-05 Lead with connector (Red)

F2 F05-1015-05 Fuse (0.1A} (X00-1910-10} 7 - E31-0093-05 Lead with connector {Orange)
FO5-1012-05 Fuse {0.1A) (X00-1910-21) — £31-0094-05 Lead with connecter (Yellow)
F05-1013-05 Fuse (0.1A) (X00-1910-61,

(X00-1911-71) - F29-0014-05 tnsulating bush x 2
- J13-0052-05 Fuse clip X 4 RLf2 $51-4032-05 Relay
POWER CONNECTION (X07-1530-11) POWER AMP (X07-1620-10)
Re- Ref. No. Parts No. Description mZ?I;s
Ref. No. Parts No. Description marks
CAPACITOR
CAPACITOR Cel €91-0062-05 Polystyrene 100pF  +10% %

Cf1~3 CE04W1C470MR Electrolytic 47uF 16WV }A1 Ce2 C91-0058-05 Polystyrene 47pF +10% hd

Ccf6 CEO4W2A010MR | Electrolytic 1uF 100WV % Ce3 CQ09S1H392G Polystyrene 0.0039xF +2%

c7.8 CEO4W1J471MR | Electrolytic 470uF  63WV % Ce4 CEOAW1E470MR | Electrolytic 47uF  25WV %

cf9 CQ93AP2A473JMA | Polystyrene 0.047uF +5% Ceb CEO4W1A470MR | Electrolytic 47uF 1owv ¥

RESISTOR Ce6.7 | CEO4AWIE101MR | Electrolytic 100uF  25WV 7
CeB.9 | CEOAW1J221MR | Electrolytic 220uF  63WV 7

Rf1,2 RS14GB3A472JMA |Flame proof RS 4.7kQ 5% 1W Cel0 €91-0047-05 Polystyrene 3pF +1% %

Rf3.4 RS14GB3A561JMA |Flame proof RS 5600 £5% 1W Cel1l C91-0058-05 Polystyrene 47pF +10% #

Rf5.6 RN14BK2E104JHO |Metal film 100k £6% 1/4W Cel12 C91-0056-05 Polystyrene 33pF +10% e

Rf7.8 RN14BK2E821JHO |Metal film 8200 +5% 1/4W Cet3 C91-0058-05 Polystyrene 47pF +10% P

Rf3.10 RN14BK2E222JHO |Metal film 2.2k +5% 1/4W Cel4d C91-0065-05 Polystyrene BL.BF +1% ¥

Rf11.12 | RS14GB3A6RBJMA |Flame proof RS 6.8Q2 +5% 1W Cel5 €91-0063-05 Polystyrene 4pF +1% re

Rf13.14 | RS14GB3A562JMA |Filame proof RS 5.6k +5% 1W Cel6 CEO4W2A010MR | Electrolytic 1uF 100WV e

Rf15 RN14BK2E222JHO |Metal film 2.2kQ 5% 1/4W Cel7 CQ93AP2A103J Mylar 0.01uF  +5%

Rf16 RN14BK2E5602FHO Metal film 56k +1% 1/4W Cel8 €91-0062-05 Polystyrene 100pF +10% o

RF17 RN14BK2E563JHO |Metal film 56k +5% 1/4W Cel9 C91-0051-05 Polystyrene 12pF +10% &

Rf18 RN14BK2E5602FHO!Metal film 56k +1% 1/4W Ce20.21 | CEO4W1E4R7MR Electrolytic 4.7uF 26WV e

Rf20 RS14GA3A102JMA |Flame proof RS 1kQ  £5% 1W Ce22 CEO4AW1C470MR Electrolytic 47uxF 16WV e

Rf21 RN14BK2E4324H0 |Metal film 4.3k £5% 1/4W Ce24 CED4W1A470MR Electrolytic 47uF 10WV #

Rf22 RN14BK2E102JHO |Metal film 1k +5% 1/4W Ce25 CEO4W1HO10OMR Electrolytic 1uF 50WV P

Rf23~28 RS14AB3A6R8JMA |Flame proof RS 6.8¢ 15% 1W Ce26 €91-0055-05 Polystyrene 27pF +10% e

Rf29~ 34| R92-0176-05 Cement 0.470 +5% 3W | %

Rf35.37 | RS14GB3F100JMA |Flame proof RS 100 5% 3w RESISTOR

Ret.2 | RN14BK2E471JHO | Metal film 4700 +5% 1/4W

SEMICONDUCTOR Re3 RN14BK2E563JHO | Metal film 5BKQ +5% 1/4W

Red RN14BK2E223JHO | Metal film 22k 5% 1/4W

an V03-1669-00 Transistor 2SC1669 Reb RN14BK2E823JHO | Metal film 82k +5% 1/4W
af2 V01-0839-00 Transistor 25A839 Re6 RN14BK2E683JHO | Metal film 68KQ +5% 1/4W
af3 V03-0452-05 Transistor 25C1735(D) or (E) Re7.8 |RN14BK2E202JHO |Metal film  2kQ  +5%  1/4W
afa V01-0173-05 Transistor 25A850(D) or (E) Re9 RN14BK2E390JHO | Metal film 390 +5% 1/4W
afs V03-0215-05 Transistor 25C1213A(B) or (C) Re10 | RNT4BK2E301JHO |Metal film 3000 +5% 1/4W
afe V01-0073-05 Transistor 25A873A(B) or {C) Rel RN14BK2E223JHO |Metal film  22kQ +5%  1/4W

Icn V30-0088-05 IC RCA4558T Re12.13 | RS14GB3A472JMA | Flame-proof RS 4.7kQ +5% 1W

Dfi.2 1 V11-0254-05 Zener diode YZ-140 Re14,15 | RS14GB3A911JMA | Flame-proof RS 9100 +5% 1W

Df3~6 | V11-0076-06 Diode 151555 Rel6 | RN14BK2E432JHO |Metal film 4.3kQ +5% 1/4W

Df7 V11-0462-05 Zener diode EQA01-05S Re17  |RN14BK2E100JHO |Metal film 100 5% 1/4W

D9 V11-5100-40 Varistor STV-4H(G) Re18  |RN14BK2E391JHO |Metal film 3900 +5% 1/4W

pho V11-0219-05 Diode VO6B Re19  |RS14GB3A10TJMA |Flame-proof RS 1002 +5% 1W

POTENTIOMETER Re20 RS14GB3D682JMA | Flame-proof RS 6.8kQ +5% 2W
VR R17.1002.05 PC ti ) Re21,22 |RS14GB3A221JMA |Flame-proof RS 2200 +5% 1W
Voltage ADJ Re23 RS14GB3A220JMA | Flame-proof RS 220  +5% 1W
Re24,25 | RS14GB3A240JMA |Flame-proof RS 2402 +5% 1W
MISCELLANEOUS Re26,27 | RN14BK2E273JHO |Metal film 27kQ +5% 1/4W
_ E10-1407-05 Multi-connector (14P) Re28,29 | RN14BK2E472JHO | Metal film 47k 5% 1/4W
_ E10-2206-05 Multi-connector (22P) Re30.31 | RN14BK2E332JHO | Metal film 3.3k *+5% 1/4W
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PARTS LIST

Note:
Ref. No. Parts No. Description mF;?ks Resistors except the special type (example: cement, metal film,
etc.) are not detailed in PARTS LIST. With regard to the value,
Re32.33 | AN14BK2E563JHO | Metal film 56KQ 5%  1/4W refe‘.r to the schem‘atlc diagram or the PC hoard illustration
Re34.35 |RS14GB3D272JMA | Flame-proof RS 2. 7kQ 5% 2W ?es's‘l‘”'s not defa"ed are Cf"”b”” type (1/4W or HEW) X
Re36 RS14GB3A620JMA | Flame-proof RS 620 +5%  1/4W ou shuulq give an order for the carbon resistors according to the
ways described as follows:
SEM|CON,D,PCTOR . A carbon resistor’s part number is example RD14BY 2E 222J
Qel.2 V09-0092-05 FET 2SKB8A(L), (M)
Qe3 V08-0129-10 Dual FET  2SK109(D). (E) 1. Kinds of the carbon resistor
Qed~6 |[V03-0477-05 Transistor 2SC1775(E}, (F)
Qe7.8 V01-0199-05 Transistor 2SA899(8B). (V) _@_—
Qe9 V03-0460-05 Transistor 2SC1904(B), (V)
Qe10 V01-0084-05 Transistor 2SA733(Q). (R) RD14BY RD14CY
Qe11,12 |V03-0270-05 Transistor 25C945(Q), (R)
Qel13 V01-0084-05 Transistor 2SA733(Q). (R} 2. Wattage
Qel4 V03-0468-05 Transistor 25C1913(Q). (R}
Qe15 V01-0188-05 Transistor  2SA913(Q). (R) 1/4W —~ 2E
Del.,2 V11-0435-05 Zener Diode EQAO01-24R 1/8W —~ 2B
De3~5 |V11-0271-05 Diode 152076
De6~8 |V11-0273-05 Diode 152076A 3 Resistance value
De%.10 (V11-5100-10 Varistor STV-4H(W) -
Del1~1|V11-0273-05 Diode 182076A
Del16 V11-0271-05 Diode 152076 I Ir
PN,
POTENTIOMETER 2 2 2 - means 22 X 10* = 22008 (2.2kQ)
VRel R12-5022-05 PC Trimming 100k Offset Significant figure  Multiplier
VRe2 R12-1031-05 PC Trimming 2.2kQ} Offset
VRe3 R12-0501-05 PC Trimming 1002 Bias Example:
221 - 2200
222 — 2.2k
223 - 22k
224 - 220k
225 - 2.2MQ

4. Tolerance

+5% (Gold color)

J =
K =+ 10% (Silver color)

1
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PC BOARD

PROTECTION/REMOTE (X00-1890-11) Note:

DC voltage of parenthesises in X00-1890-11 is measured
across #14 terminal.

Dke

" RK13 180K 29V
2 e

Ck1
¥

470 100V

470 100V

Ck2
“4'

+

Qk2,7:2SC1400{U), Qk3,5.6:2SC1213A(B) or (C), Qk4:2SAB73A(B) or (C),
Qk8:2SC1735(D) or (E), Dk2:VOBB, Dk3~5:152076A, Dk6:EQBO1-28

POWER SUPPLY (X00-1900-10)
G )

1 250v

27

L : -
Dz1V0O6B. Dz2.3:VO3C, Dz4:525VB20, Dzb.6:51QB40
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@KENWODD HIGH SPEED DC AMPLIFIER

R I c - T E N 5 T

POWER CONNECTION {(X07-1530-11)
GND3 B3 - = H‘T———_———_——-———_——-—-——_—_——_—_—_-—-—__—__ _]
1 " " 0k2,7  125C1400(U) Dkz V08B
1 Qet,2 2SKBBA {t)or (M) Qe10,13.25A733(Qlor(R) Det,2 EQAD1-24R Qk3,5,6:25C1213A (B)or (C) Dk3~8115S2076A |
Qe3 1 2SK109 (Dlor (E} Qet1,12 125C945(Qlor(R) De3~5,16 1182076 Qka 12SA673A {Blor(C) Dke .EQBO1-28
Qe4~6.25C1775(E) or {(F) Qets 2SC1913{Qlor(R) De6~8,11~15.1S2076A Qks 128C1735 (D) or (E)
POWER AMP Qe7,8 2SAB99 (Blor(V) Qeis 25A913 (Qlor(R) Des, 10 ISTV-4H(W
| (X07-1620-10) Qed  :25C1904 (Blor (V) . PROTECTION /REMOTE ( X00-1890-11}
—_— e — — —_— Qt~3 125C2337A 4
“"?!m De@ ,‘ml*“ Q4~6:25A1007A ¢ |
o . R Y
o I l Det 2av F 5 3 e Det2 Deia . 09 (| 68V 88V .
g SR ol | -
Cs | gy gl [REERET) ke DIFFERENTIAL 0%  Qes @ xEnwoon
Y 2.2k &y -2V, £20.21 _ _
o e . ) os] S| %
I | A H & G = ’;,’&l gor| Y Mg o Qett | ez = l Sz r=¥ne l
l o W o Qas o4 foes | ©7 a2y 'I'i S 9} Pt 1
© . 3 | bi o . .
2 } }J I 16v e o ALy ov ?: 41 l {91_“J I I l Specifications described here are based on the measurement using
REMOTE &) I l ils o,‘cm 1 g i \m.s»;w 5 336 nl _Cﬁg . E,; §SZ T — 12 the special speaker cable with length of one meter provided.
wworeor b2 | SR 2 5T o N i . ] o I : lns e\ 97 i l POWER OUTPUT
— S 103V 10.3) 3 16,17F OUTPY. 3
MM:P::L we o m o (°‘ ;) ov ] [Y 2 S [ . |4 5 l 150 watts* minimum RMS at 8 ohms, from 20 Hz
a7 25v « £5m . X R
‘"@ — T2 %I ” ]. R T e N ‘ +—a & o2 I 58 2 I to 20,000 Hz with no more than 0.007% total har-
K e exb o 5 F4 - K] ' © . . .
I slasl LR - HTHE I s sl L g2 ersBl xel2 £33 —4a X I HE H I l monic distortion.
j’ ovongz Jamls 01 E[° e NTAY U]- & g8 34 £ EL ° bl ! L I > I sigNn Continuous Power
il QP Al oy v | 15 2x 8 ohms at 1,000 Hz . .. 150 watts
onp 1 Ji2] 5 . 1z Q4] |2 ze .35y [PROTECTION] I .
—E—-—-—“""l’ P 3 o Bk l $of L2 Jg % a7 36K 4 ohms at 1,000 Hz. .. 200 watts
[EONSTANT] oy 2 50 ( éz Y é | Qk 4255 =60V | o Total Harmonic Distortion
| o 2 22 e —] — T 10 Hz~ 100 kHz, 8 ohms at rated power . 0.08%
23] P > 2 38 LY
3 ogl  SY ouf LE | wk LEr B s = T3 sl - I P T =) 20 Hz~20 kHz, 8 ohms at rated power ... 0.007%
l 3 ox Fs Fe | & %T o Tw T |32 aers I Sof80 e ouTPUT 20 Hz~20 kHz, 8 ohma at 1/1Q rated
= 2 Dos3 Dats Sl pen| e = u ..0.008%
J —z4v Fiw St o Wl 1 kHz, 8 ohms at rated power . ..0.003%
12 4 5 15 8 - 5T f RY o,
— ——— R — — — -ﬁv———*m;—-—-—— T :LOU pooe(©) + 1 kHz, 4 ohms at rated power ................ 0.0035%
™ — 3 & Intermodulation Destortion
; S —— oo (60Hz:7kHz =4:1)
R - o
N ’ m! 9% ®- 8 ohms at rated power ........................... 0.003%
55!y, 80Y H — I | e nos 8 ohms at 1/10 rated power ... ..0.002%
g — eay —s0v l 4 ohms at rated power ..0.08%
P / I Frequency Response ..DC~600Hz*%dB
8 B! " s Signal to Noise Raaio (short-circuited) ..120dB
Hm i B s sl z| 17 RGND3 Damping Factor
4 Ik glo as_on_a‘i’.d 2 sl HEE) _ d DC~20 kHz, 8 ohms... .. 120
¥ Sl H ¢ slsfgl o DC~ 20 kHz, 8 ohms without
Lz 838 speaker cable .. 150
o DC~80 kHz, 8 ohms without
o Tekes I . . POWER SUPPLY . (M TYPE o (W) TYPE speaker cable .. .80
S ¥l i) 3 ({X00-1900-10) Slese Input Sensitivity/impedance .. . 1V/50k ohms
51 I K sor 2 » - S0 } Acagy Transient Response
A L&y acasy | Rise time
I ==y cae -1V +1v. 0.55 us
aC 63V — 20V +20V .. 0.55 us
B nn s o — 40V + 40V .. ... 0.55 us
o |z r 3 acizov RED Slew rate c 170V s — 170V/us
oo Speaker Impedance ................................. Accept 4 ohrmis to
3 7" I l 10 16 ohms sje aker
T impedance
3 D25 | 1 ] Speaker Cable Loss................................. 0.01 ochms
B ~ [ acieor wr
51 ~ acaz0v GENERAL
2t | s Power Consumption
- A S At full power .. .... 630 watts
I Lo d At non-signal . ... 45 watts
—— Riaid l AC Outlet .. .... 1 Unswitcled
0f1:25C1669 of,2 yZ-1a0 o I oo g 7o |ss Dimensions. W 7-7/8" OO mm)
Qf2:25A839 Df3~6.151555 1o 3 H 6-3/32"/1 55 mm)
Qf3.2SCI735(Dlor(E) Df7 .EQAO1-05S —} T _ ”
0f4:2SA850 (Dlor (E)  Dfs  (STV-4H(G) Cro.1 230V | el ) D 15-11/2” (390 mm)
Qf5.2SC1213A(Blor (C) Dfi0 :VOEB o4 ACT20v/230W Weight {Net) ... ....28.5Ibs. {3 kg}
6 Of6.2SA673A(Blor(C) ICft (RCAS558T (Gross) . ... 30.7 Ibs. (4 kg)
l__ —_— —— (X66-1570 61 Act2Oy Y * Measured pursuant to Federal Trade Commission’s Trde Regula-
Dz1:VO6B, Dz2,3.V03C, Dz4.525VB20, Dz5,6.510B40 AC120V ] N . e
! ' P EE tion rule on Power | | in US.A.
COTME u o QOutput Claim for Amplifier A
Note: Kenwood follows a policy of continuous advare ments in
development. For this reason specifications ma, e chang-
ed without notice.
Note:
1. Resistor values are indicated in ohm (K: 1000-ohms, M: 1000k ohms}. Non specified resistors are 1/4W. and +6%. 4. DC voltages are measured with 20kQ/NV VOM at no signal between GND.
2. Capacitor values are in pF (1P = puF = pF = 10-"2x F, uF 10X F}. Non specified capacitors are 50WV. 5. DC voltage of parenthesises in REMOTE PC board ass’y is measured between #14 of X00-1890-11.

3. Inductance values are in Henry.
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ADJUSTMENT

POWER SUPPLY VOLTAGE FOR
DIFFERENTIAL AMP

@
(XO7~1530~-11)

Rear of
pc board

.1
2

000

0000

I
LO
\

23

i

1| vow
(o)
e

{(X07-1530-10)
l((): Front of
VR f1- Oﬁ' pc board
g
—|

SEMICONDUCTOR SUBSTITUTIONS

In the case of using the substitutive semiconductor,

you should confirm the leads of one.

Substitutions

VRe2 VRet
ET} E’] Semiconductor
—
2SA1007A
(XO7-1620-10) T 25C2337A
(X00-1890-11)

OV.

Turn the pc trimmer potentiometer VRel
until bias current meter or VOM indicates

If it is difficult to adjust the center voltage
by VRei, turn the VRe2 until the meter

indicates OV and turn the VRel until 25A839
the meter QOV.

2SA673A(B). (C)
25C1213A(B), {C)
25C1400(U)
25C1735(D), (E)

(X07-1530-11)
25A673A(B), (C}

2SAB50
2SC1213A(B).(C)

Turn the pc trimmer potentiometer VRf1
until VOM indicates —60V

OFFSET VOLTAGE
™ Rear of L-O7M I

——————— |Bias current meter

o= VOM
? - or
J iJ
@ MAINS ON

O

16

BIAS CURRENT

©)

25C1669
25C1735(D). (E)
RC4558T

(X07-1620-10)
25A733(Q). (R)
2SA899(B). (V)
25A913(Q). (R)
25C945(Q). (R)
25C1804(B). (V)
25C1913(Q). (R)

L-07TMI

Soft cloth

2SKBBAI(L), (M)

( Run on for a

2SC1775(E). (R)
few minutes )

2SK109(D). (E)

2S5A850. 25A777
2SC1735.25C1509
2SC1775

25C1567

25A850, 25A777.25A912
2SB536(L). (M)
2SA915,25A912
25C1735.25C1885, 25C1509
2SD381{L). (M)

25C1567

25A872, 25A750
2SB636(L). (M}
28C1775.25C1400
2SD381(L). (M)

Vceo 2 80V, PcZ 250mW
2SK30A

uPAB3H

i (XO07-1530-11)
4

Bias current meter——

or VOM

VRe3

198

| o

Rear of
pc board

VRe2 VRet

(X07 -1620—-10)

Turn the pc trimmer potentiometer VRe3
until the meter indicates 25mV

wPAB3H 2SA733  2SC1400 2SA839 25C1669
2SA750 2SC1509 2SA913 25C1913
2SA777 25C1775 258536 2SD381

25A872  25C1885
o, 25A912 )
Ng 25C945 &’5‘\
SN

BC

e C

25A915

2SA899
25C1567
2SC1904

2SA673
25A915
2SC1213A 2SK30A
8
c 0
3 ]
2SA1007A 2SA850
28C2337A 25C1735

.’ ]
A product of

TRIO-KENWOOD CORPCRATION

6-17, 3chome, Aobadai. Meguro-ku, Tokyo 1573, Japan
.|

KENWOOD ELECTRONICS, INC.

1315 E. Watsoncenter Rd, Carson, California 90745

75 Seaview Drive, Secaucus, New Jersey 07094, U.S A.
TRIO-KENWOOD ELECTRONICS, N.V.
Leuvensesteenweg 184 B-1930 Zaventem, Belgium
TRIO-KENWOOD ELECTRONICS GmbH
Rudoli-Braas-Str. 20, 6056 Heusenstamm, West Germany
TRIO-KENWOOD FRANCE S.A.

5, Boulevard Ney, 75018 Paris, France

TRIO-KENWOOD SVENSKA AB

Kemistvagen 10A, 183 21 Taby, Sweden
TRIO-KENWOOD (AUSTRALIA) PTY. LTD.

30 Whiting St., Artarmon, N.S.W. 2064, Australia
KENWOOD & LEE ELECTRONICS, LTD.

Room 501, Wang Kee Building, 5th Floor, 34-37, Connaught Road, Central, Hong Kong (

® 1978-7 PRINTED IN JAPAN B51-0505-00 (G) 3.459
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EXTERNAL VIEW

Panel ass'y*

HIGH SPEED DC AMPLIFIER
mMoDeL. L-05M ? @ KENWOOD

Foot* LED™
Toggle sw. Binding post (BLK)
(S44-2022-05) (E21-0005-15)
Phono jack Knob Binding posi (RED)
(E13-0115-05) (K29-0294-04) (E21-0004-15)

CAUTION‘
10 PREVENT FLECTRIC SHOCK. 00 NO'| REWCUE COVER. O ussmsmwcy\me PARTS Mﬁ ('ffu“w‘_c’,:fhﬂ
INSIOE. REFEF] SERVICING 10 aummq SERVICE-PERSONNEL. | Bolver ampLl

ATTENTID ] > EA* =] AC 120V ‘
% ‘
[ INPUT ——  MAINS ON FOIVER
§ o )

REMOTE OF

REMOTE CONTROL

SWITCHED AC 120V
T00W MAX. &0Hz

i e
i 4 | |
i

Binding post (GND)
(E21-0007-05)
. AC outlet*
Remote jack

(E03-0006-05) Power cord*
*Refer to Destinations’ fart S List.



INTERNAL VIEW

Remote control PC board ass'y*

BIAS/ASO circuit Protection circuit
Remote control transformer*
25C2337 Electrolytic Rela
{C90-0362-05) Y

{851-1023-05)

Power amp PC board ass'y*

Power supply circuit
2SA 1007 Driver circuit

Power transformer® Voltage amplifier circuit

* Refer to Destinations’ Parts List.



DISASSEMBLY FOR REPAIR

ELECTROLYTIC/DRIVER TRANSISTOR

i SPEED DG AMPLIFIER
ety L-O6M

@ KeENwDOD

BOTTOM PLATE/CASE )

Case
(A01-0326-03)
-

|
Panel ass’y | .

Heat sink mounti :

ng
hardware | ,/df 3

M3 x 8 {Bi-Tap) _J
(N89-3008-45)

£ M3x 10
(Bi-Tap)

When' replacing . the
elsctrolytic’ ‘capacitor;
unsolder the lug of the
electrolytic  capacitor
and ~then :remove
screws:  fixing L
shaped - hardware. . to
the frame

) Whgﬁ repklacin'gﬁkth'ek

of transistor. and -
remove: the screw. fix-.
“ing “the' transistor: to
PC board.* ‘

| driver transistor Qe 12 l.-shaped
13; unsolder the leads hardware

Lug of electrolytic
capacitor

M3 x 8 (Bi-Tap)
(N83-3008-45)

Electrolytic
capacitor

Driver
Transistor

Heat sink
mounting screw

/.//sg /Leads of

transistor

POWER TRANSISTOR (1) POWER TRANSISTOR (2)

When .replacing -the. power tran-:. When' replacing the -power ‘tran-
sistor for'located néar the pane! sistor located near the electrolytic
ass'y, remove the screw position- capacitor; remove - the. screw
ed.at the ‘top-of the panel.ass’y positioned . at’ the -top af frame,
and “then -loose -the screw and ..then . loose the -screw
positioned at bottom of that, " Power transistor positioned - at Hottom: of that:
/{28C€2337) k
A/
Frame /ﬁi} J/ Power transistor Power transistor
VA (25A1007) (25A1007)
i

Varistor

%3
\Jjﬁ\\ T

@j‘}\\ﬁr{/ﬂ\ S =
|7 i NG

@)
\\\\m?
i
. M3 x 8
LED holder >’<” b {Bi-Tap}
(J19-0509-04) ﬁ\\x’#}:
Panel ass'y Loose

(STV-4H(W})

Power transistor
{25C2337)

Panel ass'y

Loose M3 x 8 (Bi-Tap}

REMOTE CONTROL

‘When removing ‘the:remote: con:
“1ro|' PC board-ass’y from-pushbut
ton switch imounting - hardware,
first unscrew thé screws: fixing PC
board to the mounting, hardware
and-then push ' the. pratrusion of
PC boatd supporter..

shown:in Figure:

M3 x 8 (Bi-Tap)
{N89-3008-45)

Then, turn'the PC board over as \\\

PC board
supporter

PC board

Pushbutton
switch
mounting
hardware

—_ Remote control

POWER
TRANSFORMER '

M3 x 8 (Bi-Tap)

Power transformer
¢ L-shaped

hardware

Power transformer
mounting hardware

“When kep!acing geramic capacitor-;
_—_ :Ce27:28; remove the four screw

—— fixipg ' 'the . power - transforme
mounting t ardware to/ frame




.-O5M L-05M

BLOCK DIAGRAM / CIRCUIT DESCRIPTION

Driver Power

O +Vee

g

Differential F—@
e |

Output

) B

A | __amp
ﬁ (Pre-driver)
Differential “2‘@_‘ .
Differential
amp,_y ] it i
AN 004
Constant Ct._lrrentl
current \ mirror

O —Vce

—~/ M-
NFB

< Block Diagram of L-O6M >

CIRCUIT CONFIGURATION

The voltage amplifier circuit shown in the above diagram
consists of 3-stage differential amplifier, the input stage uses
dual FET to suppress AVGS and is driven by constant current
to improve CMRR. Unlike AC amplifiers having time cons-
tant of low frequency range in NF loop, DC amplifier does not
produce a full {100%) DC feedback and, hence, it has a
problem of offset voltage due to temperature drift.

However, this amplifier incorporates highly reliable,
packaged type dual FET that provides excellent thermal
balance. In addition, it uses high quality, metal glazed semi-
fixed resistors for adjusting offset. The offset voltage has
been adjustedto zero, and its variation is as small as £20mV
even when thetemperature of thermostatic chamber is varies
from —10°Cto +60°C.

The amplifier also features low noise operation; the
signal-to-Noise ratio is as high as 120 dB (IHF-A).

The input stage is specifically designed since the current
flowing into this stage greatly affects S/N, temperature drift,
slewing rate, etc.

The third stage differential amplifier employs a current
mirror circuit as a load for the predriver to obtain a sufficient
gain. It operates as a kind of push-pull circuit to eliminate
the even-harmonics distorsion. Since both the positive and
negative half cycles of the signal are driven by the same im-
pedance, the plus and minus waveforms in transient time are
kept balanced thus providing excellent output waveforms.

The current amplifier is composed of a 2-stage Darlington
circuit. The output stage is connected in paralied with a well-
complemented characteristic EBT to serve as a 100W
monaural amplifier.
relay. the contacts of the relay are gold plated. This relay has
4 contacts which are connected in parallel to improve poor
contact.

The L-05M contains a Multi-feedback circuit besides a
common NF loop. This circuit prevents the deterioration of
characteristics due to the impedance of the relay and the foil
pattern.

The phase compensating coil in the output stage uses a
thick and short sized wire to minimize the impedance and im-
prove the amplifier characteistics and damping factor in high
frequency range.

HIGH SPEED AMPLIFIER

In audio amplifiers, noise, harmonic distortion and cross
tatk must be minimized to ensure high fidelity reproduction.
This can be attained by improving the circuits and electronic
parts. Especially, parts layout and foil pattern techniques are
important factors to determine the performance of amplifier.

CIRCUIT DESCRIPTION

The L-O05M employs a special parts layout and foil
pattern to completely eliminate internal channel in-
terferences over the entire frequency range and minimize
phase compensation in high-frequency range, thus assuring
high gain and improving harmonic distortion even in the
super high-frequency range. The transient response is also
improved to minimize waveform distortion.

When a square-wave input is applied to an amplifier, the
signal waveform at the output is not almost the same as the
input waveform. This phenomenon is apparent especially
when the input signal rises rapidly, and it is not a few found
in every amplifier, even in the best type.

Accordingly, an amplifier having excellent follow-up
characteristics is desirable, and such an amplifier is generally
called the high speed amplifier. The follow-up ability is
represented by a rise time or slewing rate. We call it "tran-
sient response’” collectively.

Vm
r - Vm
4
i
P
gl
A1
i
!
B “Vm .
|
i
|
Vm,
: t
0 T=CR

Fig. 1. Rising Charactaristic of Amplifier Having
Constant Rise Time

RISE TIME

If a square-wave signal is applied to an amplifier and its
level is changed, a rising characteristic having a same time
constant is obtained (see Fig. 1). This characteristic shows
the exponential curve V.= Vm {1 —e —& ) as is found when
a step signal is applied to an integrating circuit. The rise time
is limited by this curve since the amplifier has a time constant
circuit which is related to the frequencies of small signals.

Rise Time
Before explanating the rise time for L-O5M, the rising and
falling characteristics of waveforms are explained below.

Overshoot Ideal pulse

Ringing / Actual

pulse
90% ¢

Fig. 2. Pulse Waveform

Referring to Fig. 2, the broken line shows an ideal square
waveform and the solid line shows an actual pulse
waveform. In the actual pulse the waveform appears later. |t
does not rise rapidly to the height "h" of the ideal pulse, but
does not keep "h"" and also rises gradually above "h"” where
it produces waves and then falls down below “h”. Fianlly,
the actual pulse falls gradually reaches 0" even when the
ideal pulse disappears.

The process of the rising of puise is called “rising” and
that of the falling is called "falling”.

Since the ideal pulse is deviated from the actual pulse, 10
~ 90% of the height "h" of the ideal pulse is called the rising
and falling characteristics.

Symbol Item Definition

td Delay time | Time necessary for the actual pulse to rise to
10% of height "h” of the pulse. Or time from
the instant at which a signal is applied to the
circuit to the period at which the circuit starts
operation. In other words, it is a time
necessary for the pulse to pass through the
circuit.

tr Rise time Time necessary for the actual pulse to rise
from 10% to 90% of the height “h" of the
ideal pulse, or the operating speed of the cir-
cuit which is determined by frequencies.

ts Storage time| Time necessary for the actual pulse to fall
down at 90% of the height “h" of the ideal
pulse, or time at which the circuit stops
operating. This is the time required to dis-
charge the electric charge stored in a tran-
sistor.

te Fall time Time necessary for the actual pulse to fall
down from 90% to 10% of the height "h” of
the ideal pulse which is determined by fre-
quencies. Since circuits have non-linear
characteristic, the rising and falling
characteristics require different conditions
and, hence, the rise time differs from the fall
time.

tw Half width Pulse width used for the time at which the
height "h” of the pulse is more than 50%.

a Overshoot A portion of waveform above the expected
height “h” of one.

b Ringing Unstabilized portion of waveform measured
between peaks. This occurs when the circuit

resonates with high frequencies.

c Sag f{or zag) | A falling portion of waveform which is below
the height “h" of the ideal pulse. This occurs
when the circuit shuts off low frequencies
and DC components.

d Undershoot | A portion of waveform befow the "0 line.

Note: The parameter of a~b is represented by % to the height “h” of
waveform.




CIRCUIT DESCRIPTION

RISE TIME FOR L-O5M

The rise time means the time required for the output
voltage waveform to rise from 10% to 90% at 8-ohm load. In
the case of audio signals, the input is not turned on and off
when measuring the rise time as is done with transistors
since plus and minus inputs should be taken into considera-
tion in measurement. So, the rise time is expressed by the
pulse rise time and minus rise time.

In the plus rise time (Fig. 3), if a square wave signal is
applied to an integrating circuit composed of RC, the output
is obtained from the following formulas:

Vom Vm (1—e=8& ) (n
Vi/Vm = 0.1 =T—e~& oo (2)
V1 is voltage at 1.
Vs is voltage at ta.
vm

(%)
100

90 Aot

I
|
o
|
g
w

Va2

1014 Vs

- Rise time tr —.— . 4
t ts

Fig. 3 Rise Time (tr)

if the rise time is expressed by “tr" {tr = t2 — i), the
following formulas are established from (2) and (3).

tr = 23CR — O1CR = 22CR ............ (4)
f = 1/2xCR
tr = O.85/f {5)

The "1 is the cutoff frequency of high range determined
by the time constant of CR. which is a frequency —3 dB
below the frequency characteristic at a small signal.

Accordingly. the rise time can be reduced by designing the
cutoff frequency of the amplifier to be high.

The cutoff frequency of L-O0B5M is 600 kHz, so the rise
time obtained from the formula (5) is 0.55 us.

If the input signal has a rise time of “try”", the output of
amplifier having a rise time of “tr,”" becomes tr = tr; + tn.
Therefore, accurate measurement is not possible unless the
rise time “try" of the input signal is 1/5 to 1/10 of "try".

In conventional amplifiers, the plus rise time differs from
the minus rise time. Generally, the rise time of these
amplifiers is about 1.5us to 6 us.

in the L-O5M, the rise time in plus and minus directions
are the same, providing excellent waveforms free from ring-
ing. This amplifier is also designed for high speed operation.

Fig. 4 shows an input waveform whose rise time is as
quick as 10ns and Fig. 5 shows the rising characteristic with

the input level attenuated and the output of L-ObM main-
tained at 2 Vp-p.

The rise time was also measured at the outputs of 40 Vp-p
and 80 Vp-p. In either case, the measured rise time keeps
0.5bus on.

in other amplifiers, the rise time at the output shows
0.4 us but the waveform containes a ringing.

(%)
100
90 T
10 1
0 4
Left 504S/Div Right 1uS/Div
Fig. 4 Input Waveform of L-O5M
(Rise Time: 10nS)
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Left 50uS/Div Right 1uS/Div
Fig. 5 Rising Characteristic of L-O5M
at Small OQutput (2 Vp-p)
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Fig. 6 Rising Characteristic of L-O5M
at Medium Output (40 Vp-p)



CIRCUIT DESCRIPTION

(%) 1 (%) 1
100 I - 100 o I
90 T s 30 + 7
5 b - = /
1 : /
i 1] i + J
S ERESE W IR “H:SIL'HH'%HH:":H“ R 'm'mf'm//uwuuwem .
i 4 _ x /
L b i 1/
1o ] 10 7 :
- £ or I
Left 50uS/Div Right 1uS/Div Left 50uS/Div Right 1uS/Div
Fig. 7 Rising Characteristic of L-O5M Fig. 10 Rising Charact eristic of Other Wide Band
at Large Output (80 Vp-p) Amplifiers at Large Output (80 Vp-p)
As shown in the above figures, a large overshoot is notic-
(%) 5 ed at 40 Vp-p and the rise time grows late to 1.2us as com- o
- pared with that at 2 Vp-p.
100 T f\/—v Moreover, when the output is increased, the power
90_ =/ voltage is saturated and the overshoot in the output is
B3| decreased, at which the rise time also grows late to 2.2 us.
- E:] The amplifiers which were tested have a short rise time at
A jv P small outputs and therefore the frequency range is very wide;
B B however, when the level is increased, the rise time is in-
L I creased because it reaches rapidly the slewing rate region.
(0 F That the rise time is not varied appreciably when the input
0k e is increased until the output voltage is saturated, means that

Left 504S/Div Right 1 #5/Div the frequency response remains the same even at a small or
large amplitude. In conventional amplifiers, the cutoff fre-
quency is introduced into low frequencies at a large
amplitude and thus the rise time which is fast at a small out-
put becomes late at a large output.

Fig. 8 Rising Characteristics of Other Wide Band
Amplifiers at Small Output (2 Vp-p)

%) The fall of frequency response at a large amplitude
r depends on the slewing rate of the circuit and the high fre-
~ f /\ quency characteristic of power transistors.
100 I / \_, The L-ObM uses high speed transistors (EBT) and is
i r . . . .
99 r / designed to improve the slewing rate of the circuit.
o ES — Saturated region = § ;
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Fig. 9 Rising Characteristic of Other Wide Band . [ !
Amplifiers at Medium Output (40 Vp-p) te b tus) b ta tus)
< Small slewing rate amp > < Large slewing rate amp>

Fig. 11 The Rise Time of Amplifier with Small and
Large Slewing Rate




CIRCUIT DESCRIPTION

SLEWING RATE

Both the frequency band width and the slewing rate are
important factors when handling quick rising pulses and
large-amplitude high freguency outputs.

When the input signal has a waveform A {Fig. 12), the out-
put produces a waveform B which rises along a specific
curve. This rise time is normally measured in V/us.

B Output

Fig. 12 Input and Output Waveforms Distortion
Due to Lack of Slewing Rate

Fig. 13 shows the relationship between the gain of
amplifier and frequency. With NF, the band width becomes
broad but the slewing rate is reduced.
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i
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1Al AnF {

(dB) |

|
|
|
|
|
t
|
L

—20dB/Dec

fo fa

f (Log) fx

Fig. 13 Band Width Becomes Broad with NF, But.....

When a sguare wave signal having a quick rise time is
applied and the level is increased. the rise time is determined
by the freqwency response as explained previously.

Let the maximum inclination at t = O be 6, then the slew-
ing rate is:

tanf = Vm/CR

Ifa sine wave signal is applied and the output Vo = Vm
sin ot is obtained, the maximum inclination of the sine wave
Is:

dVo/dt = 2xfVm ... (6)

In this case, the inclination of the output waveform rises
sharply up to the cutoff frequency but the amplituded output
is reduced at frequencies above the cutoff frequency, thus the
waveform is stabilized because it enters the region of slewing
rate

In the L-O5M, the cutoff frequency of the maximum
amplitude that maintains sine waves is the same as that of
small amplitude.

The rise time is practically constant which is tr = 0.35/1.
Therefore, from the formula (8), the following is established:
SR = 22 Vm/tr.. ... (7)

Vm is saturated value of output voltage determined by power
voltage.
SR = 2.2%x42/0.55
= 168V/us

In the L-05M amplifier, the circuit is designed for high
speed operation and the use of high fr power transistors of
excellent switching characteristic has improved the slewing
rate 1o +170V/us and —170V/us.

It is also possible to improve the slewing rate to 300 or
400V/us, however, this causes overshoots and ringings in
the output waveform. So, it is important to determine the
largest possible slewing rate that causes no overshoots and
ringings.

The slewing rate is determined mainly by the operating
current of the voltage amplifier stage and the phase compen-
sating capacitor.

It the power transistor has poor high frequency
characteristic, it is unable to carry a sufficient current to the
load at high frequencies, causing a large power loss which
leads to the breakdown of the power transistor or affects the
proper slewing rate.

CIRCUIT DESCRIPTION

EBT (Emitter Ballast Transistor)

EBT is a combination of small power transistors with
stabilizing resistors {ballast resistor) inserted to the emitter.
These transistors are excellent in high frequency
characteristic and 300 cells are contained in one chip. The
emitter and the stabilizing resistor are formed in the same dif-
fusion, providing a wide safe operation range and high cutoff
frequency (100 MHz) as compared with the power tran-
sistors of the same class (100W).

Features:

(1) The emitter is divided into many sections and each sec-
tion is provided with a stabilizing resistor, allowing the
current to flow evenly over the entire area of the chip
and also improving the breakdown strength.

Ballast resistor

Emitter

electrode When a current concentration

occurs in any place, the
ballast resistor functions as a
limiting resistor, thus preven-
ting the current concentration,

Fig. 14 Emitter with Ballast Resistor

Emitter

Collector

{a) Uneven junction

(c} High density

(b) Uneven heat dissipation

Fig. 15 Cause of Current Concentration

Base b e i
e Emitter (Base% T Emitter
\ AN

Collector N i

open space Collector | e

charge - open Spacel i
Large N\ charge i
current ! / luy Small current
concentration|_Collector Collector AR concentration

Not concentrated if
base width is large

Fig. 16 Base Width, Current Connection and
Diffusion Base Type

{2) Spaces for base and collector can be reduced to provide
higher cutoff frequency and smaller collector saturation
voltage, if the construction breakdown strength is similar
to usual ones.

o= ’ “e

14Q -cm
60f— /?cﬂfr 79 -cm
Vs s 50F f? 3.5Q-cm
(V) a0p—- ) A
3o} J‘/(A/l Q-cm
20 :

10f

00 {0 20 3‘0 40 510 60 7‘0 80 90
(a) Wa()  1ya
Fig. 17 Base Width and Vs/B
(Secondary Breakdown Voltage)

(3) The emitter and emitter stabilizing resistor are arranged
for the same diffusion, so the current amplification
linearity is excellent at large currents.

(4} Outstanding NPN, PNP complementary characteristic.

Base Electrode
: \

H . _Base

—
il

E
il

El"u = Emitter
i contact

T

. Emitter
1 ballast
© resistor

.Emitter Electrode Emitter

Base electrode
/'\\ - Si0.

7 Ezz27727277 722772
0 ‘L_E_mip.er lN"‘ N Base contact
Base N P Emitter ballast resistor \
N~ Coliector /
N »
i
X-X' Section
@
7z
Base
contact
Base " Emitter
contact

Current concentration will not occur between
the emitter and base contacts because RB1
is smaller than RB2.

RE and RB of EBT Pattern

Fig. 18 Construction of EBT
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DESTINATIONS' PARTS LIST

CIRCUIT DESCRIPTION

The L-05 amplifier contains differential amplifier, current
mirror circuit, constant current circuit and protection circuit.
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PARTS LIST

RS Metal film resistor
% New Parts RD: Carbon film resistor
o Re- . Re-
Ref. No. Parts No. Description marks Ref. No. Parts No. Description marks
CAPACITORS RESISTOR
c1 €90-0362-05 Electrolytic 12000uF 79VS % Re7.8 | RD14GY2E101JMA | Flame proof RD 1009 +5% 1/4W
Re10 RD14GY2E391JMA | Flame proof RD 3900 +5% 1/4W
SEMICONDUCTOR Rel1 RS14GB3A332JMA| Flame proof RS 3.3k £5% 1W
Q12 V03-2337-00 Transistor ~ 2SC2337 ﬁ Re12.13 | RD14GY2E911JMA | Flame proof RD 8102 *5% 1/4W
Q3.4 V01-1007-00 Transistor  2SA1007 % Rel17 RD14GY2E101JMA | Flame proof RD 1002 +5% 1/4W
D1 V11-5100-10 Varistor STV-4H (W) Re18 RS14GB3A682JMA| Flame proof RS 6.8kQ +5% 1W
SWITCH Re19.20 | RD14GY2E221JMA | Flame proof RD 220Q +5% 1/4W
Re21.22 | RD14GY2E270UMA | Flame proof RD 27Q  +5%  1/4W
$3 $44-2022-05 Toggle (REMOVE) Re23.24 | RN92BC2E223F Metal film 22kQ £1%  1/4W
MISCELLANEOUS Re25 RD14GY2E390JMA | Flame proof RD 390  +5% 1/4W
— 01034503 P Re30.32 | RD14GY2E620JMA | Flame proof RD 62Q  +5% 1/4W
Re33~ | R92-0111-05 Metal film 0.479 5% 3W
- B07-0111-04 Ring e 36
- 842-0009-04 Passed sticker Re37~ | RD14GY2E4R7JMA| Flame proof RD 4.7Q  +5%  1/4W
40
- E02-0209-05 Transistor socket X 4 Re44 | RS14GB3A102JMA!| Flame proof RS 1k@  +5% 1W
- £03-0006-05 Remote jack Re45 | RS14GB3A272JMA| Flame proof RS 2.7kQ@ #5% 1W
- E13-0115-15 Phono jack with lock Re46 | RS14GB3A472JMA| Flame proof RS 4.7kQ £5% 1W
- |E21-0004-15 Binding post {RED) Re54.55 | RS14GB3DA47 1JMA| Flame proof RS 4709 +5% 2W
- E21-0005-15 Binding post (BLK) Re57 | RS14GB3A4R7JMA] Flame proof RS 4.7Q  +5% W
- £21-0007-05 Binding post (GND) * Re58,59 | RS14FB3F100JMA | Flame proof RS 10Q 5% 3W
- E30-0584-05 Remote cord ass'y
SEMICONDUCTOR
— H10-15610-02 Polystyrene foamed ffxture (R} Yo Qe? V09-0129-10 Dual FET 25K109(D). (E) %
— H10-1511-02 Polystyr.ene foamed fixture (L} A Qe2~4 | V03-0500-05 Teansistor 25C1775(E). (F)
- H25-0078-00 Instruction bag x 2 Qe5.6 |V01-0199-05 Transistor  2SA899(B), (V)
Qe7 V03-0460-05 Transistor  2SC1904(B). (V)
- J19-0509-04 LED holder Qe8 VO1-0191-05 Transistor  2SA872(D). (E)
- J25-1534-14 Power line PC board = Qe9.10 | V03-0500-05 Transistor  2SC1775(E), (F)
Qell V01-0191-05 Transistor  2SA872(D). (E}
- K29:0282.04 Knob X Qel2 | V03-0408-05 Transistor  25C1913(Q). (R)
Qel3 Vv01-0188-05 Transistor 2SA913(Q), (R)
POWER AMP (X07-1590-11) Qel4 | V03-0408-05 Transistor  2SC1222(E). (U)
Qe15 V03-0424-05 Transistor  2SC1400(E), (U}
Ref. No. Parts No. Description Re- Qel16 Vv03-0452-05 Transistor 258C1735(D), (E)
marks Det v11.0435-05 Zenerdiode EQA01-24R
De2~4 | V11-0271-05 Diode 182076
CAPACITOR De7.8 | V11-0273-05 Diode 152076A
Cel CC45SL1H4T0K Ceramic  47pF +10% De9 V11-0271-05 Diode 182076
Ce2 CCASSLTH101K  |Ceramic  100pF  +10% Dei0~ | V11-7100-40 Diode ERDO3-02H #
Ce3 CEOAW1V101EL | Electrolytic 100uF  35WV 13
Ced CK45B1H821K Ceramic  820pF  +10% De14,15 | V11-0295-05 Diode WO06B
Ce5 CC45SL1HO30D | Ceramic  3pF +0.5pF De16 V11-0273-05 Diode 152076A
CeB CEO4WO0J47 1L Electrolytic 470uF  6.3WV Del7~ |V11-0271-05 Diode 152076
Ce7 CC4BSL1H470K | Ceramic  47pF  +10% 20
Ce8 CEOAW2A101EL | Electrolytic 100uF  100WV De21 V11-0295-05 Diode w068
Ce9 CC45SL1HATOK | Ceramic ~ 47pF  +£10% coiL
Cel0 CC45SL1H330K  |Ceramic  33pF  +10%
Ce11.12 | CEOAW2AT01EL | Electrolytic 100uF  100WV Let L40-1001-05 Phase compensation
Ce13 CEOAWTHO10EL | Electrolytic 1uF 50WV Le2.3 | 139-0082-05 Ferri-inductor %
Cel4d CC45SL1H080D Ceramic 8pF +0.5pF POTENTIOMETER
Cel5 CC45SL1H020D | Ceramic  2pF +0.5pF I T2 - ——
Cel6 CQ93M1H103M Mylar 0.01uF  +20% 31.2 12-0502-05 Trimming metal glase
Cel7 CC45SL1H271K Ceramic 270pF +10% 1002(B) OFFSET. BIAS
Ce18 CEO4W1A470EL | Electrolytic 47uF 10WV RELAY
Celg CCABSL1H120K  |Ceramic  12pF  +10% ALel $51.4030-05 IRelay 24v)
Ce20.21 |CEOAW1ETO0EL | Electrolytic 10uF  25WV w—l
Ce22 CEOAW1A470EL | Electrolytic 47uF 10WV MISCELLANEOUS
Ce23 CEO4W1C470EL Electrolytic 47uF 16WV Fel.2 F05-5022-05 Fuse (A} (X07-1580-00)
Ce27.28 |CK45E2H103P Ceramic 0.01uF  +100%-—-0% F£05-5021-05 Fuse (5A) (X07-1590-11)
Ce29 CEO4W1H100EL Electrolytic 10uF 50WV FO5-5024-05 Fuse (BA) (X07-1590-61)
Ce30.31 |CE04WICI101EL Electrolytic 100uF 16WV J13-0041-05 Fuse clip x 4 {X07-1590-11)
Ce32 CEO4AW1EA4T70EL | Electrolytic 47uF 25WV J13-0054-05 Fuse clip X 4
Ce33 CQ93MTHAT3M Mylar 0.047uF +20%
|
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PARTS LIST

REMOTE CONTROL (X13-2530-11) Note:

Resistors except the special type (example: cement, metal film,
etc.) are not detailed in PARTS LIST. With regard to the value,
refer to the schematic diagram or the PC board illustration.
Resistors not detaifed are carbon type (1/4W or 1/8W).
CAPACITOR You should give an order for the carbon resistors according to the
ways described as follows:

Ref. No. Parts No. Description
marks

cnl CEO4W1C102EL Electrolytic 10004F  16WV A carbon resistor’s part number is example RD14BY 2E 222J
Ch2.3 C91-0025-05 Film 0.01uF AC 125V
(X13-2530-11) 1. Kinds of the carbon resistor
€91-0023-05 Film 0.01xF AC 125V
(X13-2530-21)
CK45E3D103PMU | Ceramic 0.01xF DC 2kVv ——@—
(X13-2630-61,-2531-71)
Cha £91-0310-05 Metal film O.1uF 1000V RD14BY RD14CY
{X13-2530-21)
€90-0151-05 Metal film 0.047uF 250V 2. Wattage
(X13-2530-61,-2531-71)
Chs €91-0025-05 Film 0.01uF  AC 125V 1/4W  — 2E
(X13-2530-11) /8w~ 28
€91-0023-05 Film 0.01uF AC 125V
{X13-2530-21} 3. Resistance value

Chb.6 CK45E3D103PMU | Ceramic 0.01xF DC 2kv
(X13-2530-61,-2531-71) I

SEMICONDUCTOR ,__,L... T
@@ @ - means 22 X 107 = 22008 (2.2k$2)
Qht V01-0130-05 Transistor  2SA684(Q), (R) o , o
Dh1 v11-0271-05 Diode 182076 Significant figure  Multiplier
Dh2~6 |V11-0295-05 Diode woéB
SWITCH/RELAY Example:
S1 $40-2085-05 Pushbutton (POWER) 221 - 2200
(X13-2530-11) 222 - 2.2kQ
$40-2074-05 Pushbutton {POWER) 223 - 22k
(X13-2530-21) 224 - 220k
S$40-2075-05 Pushbutton (POWER} 225 - 2.2MQ
(X13-25630-61,-2531-71)
RELAY 4. Tolerance
RL1 1551-1023-05 Relay L{‘( J = +5% (Gold color)
MISCELLANEOUS K = +£10% (Silver color)
F1 F05-3014-05 Fuse (0.3A)
(X13-2530-11)
F05-3011-05 Fuse {0.3A)
(X13-2630-21)
F05-3112-05 Fuse {315mA)
(X13-2530-61, -2531-71)
— J13-0055-05 Fuseclipx 2

NOTE: PC board ass'y numbered X13-2531-71 is provided with Rh3.
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ADJUSTMENT

OFFSET ADJUSTMENT

Rear of L-0BM

e | [N
1 { meter
: - VOl 8
° G
i
-
MAINS ON

VRe2
BIAS

#30 #17
AS CUR ; o8O
iAS CURRENT : - e
=
i <
t) Voll meter < - /‘
- or VOM N e
ViRe2

(X07-1590-11}

VRel

@ i
|

L

e/

(X07-1590-1 1)

Turn-the trimming potentiometer VRe 1 until the volt
meter or VOM indicates OV.

Turn, the trimming - potentiometer 'VReZ until the
meter indicates  18mV

Note: T the output terminal has DC voltage more than

spéecified value, ‘protection circuit works. “Whenever
adjusting OFFSET, check whether the relay works or
not:

VRel ? 1
OFFSET '

v REMOTE (X13-2530-11)

PC BOARD

Note: Onlys PC. board ass'y numbered X13-25631-71 18

provided with Rh3.

Measured DC voltage is across #2 of X13-25630-11

Ch3 .01

Push button switch (POWER})

U,M.5 X type

01 AC 250V

ABSOLUTE MAX. RATINGS

//( Y
LA
AR
=\
i} .__\\\ \%‘
O O e
i

Push buttan switch (POWER!}

1P iype

installation of ChE and Ch6

e L

1 2kv

125v

4

—~
¢
o1

P

7

TRANSISTOR VCBO VEBO
28A1 0-07 — 150V =48V
25€2337 150V 4.5V

= FET VGDO 1D
25K109 —BQV 20 mA

50 MHz

70 MHz
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SPECIFICATIONS

Specifications described here are based on the measurement using the special speaker cable with
length of one meter provided.

PERFORMANCE

100 watts* minimum RMS at 8 ohms, from 20 Hz to 20,000 Hz
with no more than 0.005% total harmonic distortion.

Continuous Power

8ohmsat 1.000Hz ... 100 watts
4ohmsat 1,000Hz ... 150 Watts
Total Harmonic Distortion

10 Hz ~ 100 kHz, 8 ohms at rated power ............. 0.06%

20 Hz~ 20kHz 8 ochms at rated power ............. 0.005%

20Hz~ 20kHz 8 ohms at 1/10 rated power ..... 0.0035%
1 kHz, 8 ohms at rated power ............. 0.0015%
1 kHz, 4 ohms at rated power ............. 0.004%

Intermodulation Distrotion
(60Hz:7kHz =4:1)

8 ohms at rated POWEr. .......coooviiiiiiiine 0.001%
8 ohmsat 1/10 rated power ............................... 0.001%
4 ohms atrated POWEr.........ooiiiiiiii e 0.03%
Frequency Response .................................... DC~600 kHz +0, —3 dB
Signal to Noise Ratio (short-circuited) .................. 120dB
Damping Factor
DC~20 kHz, 8 0hms ........cooiiiiiiii 150
DC ~20 kHz, 8 ohms without speaker cable...... 200
DC~80 kHz, 8 ohms without speaker cable...... 100
Input Sensitivity/lmpedance ................................ 1V/50k ohms
Transient Response
RiseTime —1V &2 +1V........ 0.65uS
—20V 2 420V .. 0.565uS
—40V = 440V .. 0.56uS
Slew Rate .......cooooii i +170V/uS
SpeakerImpedance ......................................... Accept 4 ohms to 16 ohms speaker impedance
Speaker CablelLoss ... 0.01 ohm
GENERAL
Power Requirements ......................................... 60 Hz 120V {U.S. A. and CANADA Model) or
50/60 Hz 110-120V/220-240V
Power Consumption at full power . ... ... ... ... 600 watts
at non-signal ... ... 30 watts
ACOutlet ... 1 UNSWITCHED
DimeNnsions ... W:  7-7/8"(200mm)

H:  6-3/32" (155 mm)
D:  15-11/32" (390 mm)

Weight ... Net 19.21bs(8.7 kg)
Gross 21.6 ibs (9.8 kg)

* Measured pursuant to Federal Trade Commission’s Trade Regulation rule on Power Output Claims for Amplifier in U.S.A.

Note:
Kenwood follows a policy of continuous adavancements in development. For this reason specifications

may be changed without notice.
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